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Executive Summary The NASA/PTI Technology Application Program started in the fall of

1970. Since then the program has been in continuous operation through
a series of contract awards to Public Technology from the NASA Tech-

nology Utilization Office. This third Annual Report covers a thirteen

month performance period from August, 1973 to mid-September, 1974.

The impetus for creating this program was a growing concern among

public administrators regarding the relatively slow rate of technological
innovation in the goods and services used by cities, counties and states.

The NASA/PTI Technology Application Program addresses this

concern, and has the goal of applying NASA technology to specific

needs identified by state and local government officials.
The Introduction and Background section briefly describes the

history of the program and its early accomplishments. Subsequent
sections describe the activities of individual projects. Currently the

program includes three equipment development projects:
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• Fire fighter's Breathing System

• Firefighter's Short-Range Communications Equipment

• Improved Coliform Detector for Water Quality Monitoring

All three projects have gone through the process of identifying a high

priority problem of state and local governments, defining user require-

ments and finding a NASA technology applicable to the problem.

However, each is at a different stage in the cycle of new product

development and commercial introduction.
The Firefighter's Breathing System (FBS) project is the oldest of the

three projects described in this report. During this reporting period
Public Technology, under contract to NASA Headquarters, provided a

user perspective regarding performance parameters of the system and

kept the user community aware of the project status. The NASA

Johnson Space Center, utilizing its crew equipment and life support

design expertise, developed prototype systems with a private contractor.
Concurrently, the PTI project staff conducted market research, which

revealed the market shares of current equipment and the potential

demand for the NASA system. The FBS project is now entering Federal

certification testing and an in-depth field test and evaluation phase.

The Firefighter's Short-Range Communications Equipment project
concentrated on the development of engineering prototypes of low cost

short-range voice communications equipment. The purpose of this

development was to determine the technical and economic feasibility

of utilizing a patented NASA technology in this particular application.

In a follow-on phase PTI under NASA support will contract with a

private manufacturer to design and build 25 field test models for

evaluation in several municipal fire departments.

The Coliform Detector project was a new project initiated during the

report period. In the initial phase Public Technology convened a User

Requirements Committee, whose members are prominent in local

government water quality monitoring and sewage treatment operation_
The Committee reviewed NASA plans for developing an improved

coliform detector. (The presence of coliform bacteria in water is a

principal indicator of fecal contamination). The Committee foresaw a

very promising market for the NASA device. NASA is currently

developing this detector at the Langley Research Center.



Introduction and Background The NASA/PTI Technology Application Program started in 1970 when

eighty jurisdictions agreed to join NASA, the International City Man-

agement Association, and Public Technology, Inc. in the application of

aerospace technology to specific needs of local governments. In the

fall of that year representatives of these jurisdictions met with NASA

and PTI personnel in a three-day conference at the Kennedy Space

Center in Florida. Here these representatives were briefed on specific

NASA technologies, learned techniques for identifying problems with

technology content, and studied ways of defining such problems at
appropriate levels of detail.

By early 1971 PTI had received nearly 500 problem statements for

review and prioritization. A newly formed National Coordinating

Committee, representing the eighty jurisdictions, selected forty-three

problems most common to a majority of the participants. NASA's

Technology Utilization Office and PTI reviewed these, and chose fifteen

problems to which aerospace technologies and capabilities could make

the greatest contribution. PTI then prepared expanded problem state-

ments and background information for these fifteen. During the early

part of 1971 representatives of the eighty jurisdictions met at three

regional meetings to review and rank the top fifteen problems. These

are listed in the accompanying table.

SOURCE: Technology for the Cities,

First Annual Report of the NASA/PTI

Technology Application Program, 1971.
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By mid 1971 PTI had begun to organize and convene individual User

Requirements Committees for several of the top six priority problems.

Committee membership included municipal administrators, finance

officers, purchasing agents, labor representatives, and municipal depart-

ment heads familiar with the scope and nature of the problems. These

committees provided a means for city participation in all phases of

the program. PTI and NASA spent the remainder of 1971 conducting

literature searches, investigating possible aerospace technologies, and

formulating early design concepts for solving some of the problems.

NASA awarded a second contract to PTI at the beginning of 1972 to

continue this program. At that time, development phases were started

on two of the top priority projects, the Firefighter's Breathing System
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(FBS) and Firefighter's Protective Clothing. In addition, a commercial

product survey was done for Firefighter's Short-Range Communications

equipment. By the end of 1972 the design and construction phases

were going on for the Breathing System and Protective Clothing.

Because solutions for three of the six top priority problems were well

into development by the start of 1973, NASA and PTI took steps to add

new projects to the Technology Application Program. One step was

to determine if NASA technology could favorably impact on the Fire-

fighter's Short-Range Communications problem. PTI discussions with
NASA field centers led to the discovery of a patented NASA electronic

circuit technology, whose application in radio circuit design could

bring about low cost, high performance equipment. Another concurrent

step was the initiation of a new problem identification and screening

process. PTI staff reviewed the original five hundred problems and
others submitted by PTI subscribing jurisdictions over the intervening

years. From this process emerged the need to monitor the quality of

potable water in the supply systems of local jurisdictions. To be specific,
there was a need to determine the presence of coliform bacteria, a

standard indicator of fecal contamination. Concurrent with this need

identification, PTI canvassed the NASA field centers to see if any

relevant NASA technology existed for solving the problem. From this

search PTI determined that a potential solution was being developed

at the NASA Langley Research Center.

In August 1973 the NASA Technology Utilization Office awarded
PTI a third contract to continue the NASA/PTI Technology Application

Program. The activities performed under this third contract provide the

subject matter of this Annual Report. During this contract performance

period the program activities have been concentrated in three projects:

• Fire fighter's Breathing System

• Firefighter's Short-Range Communications Equipment

• Improved Coliform Detector for Water Quality Monitoring

A separate section of this Annual Report is devoted to each of these

three projects and their accomplishments. While the following sections

elaborate on these, some are worth noting here: PTI worked closely

with NASA in promoting an awareness in the nation's fire service of

the NASA developed, improved breathing apparatus, and conducted

market research on the demand for such equipment. The program staff

also investigated the nature of the short-range communications

equipment market. The design and construction of engineering proto-

types of improved short-range communications equipment was accom-

plished utilizing a patented NASA electronic circuit design technology.

A User Requirements Committee, consisting of prominent persons in

water quality and treatment, was established and convened. General

and specific requirements in water quality monitoring as related to the
NASA coliform detector and other NASA water quality monitoring

programs were researched.
Through the NASA/PTI Technology Application Program, NASA an_

PTI are playing vital roles in solving specific, frequently mentioned

municipal problems with defined applications of aerospace technology.

Moreover, the encouraging responses of PTI subscribing jurisdictions

to this particular program indicate that local governments view it as

being extremely important for improving their own operations.



Firefighter's Breathing System

!:::i:!:_:!:!:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:!:_:_:_:!:_:!:!:_:!:!:i:i:i:i:i:i:i:i:i:i:i:i:i:i:_!

_i̧ :::::::.::

The NASA Firefighter' s Breathing System has

im proved design features incorporated in the face
mask, harness, pressure tank and regulators.
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The 80 jurisdictions participating in the 1970 PTI/NASA conference

ranked the need to improve the firefighter's breathing apparatus first

among all the problem areas needing attention.

Firefighting is the most hazardous occupation in the United States. 1

In a single year one third of the active firefighters in the nation will

suffer some injury. Eighty percent of these injuries are caused by the

inhalation of smoke, toxic gases, or by the exposure of firefighters to

oxygen deficient atmospheres. 2 This rate of injury occurs even though

firefighters are furnished with breathing apparatus.

The problems inherent in current breathing apparatus have dis-

couraged their widespread use by fire suppression personnel. Often,
firefighters prefer the risk of smoke and toxic fumes to the bother and

discomfort of donning protective breathing apparatus. Among the

problems which tend to discourage use of breathing apparatus are:

• Excess weight

• Bulky profile

• Short duration

• Uncomfortable to wear

• Difficult to put on and take off

Under a NASA contract PTI assembled a User Requirements Com-

mittee (URC) to give advice and guidance to NASA in the effort to

develop an improved breathing system. The Committee was comprised

of fire chiefs, fire training officers, personnel specialists, and city ad-

ministrators. (See Appendix for URC membership listing.) The

problem, as defined to NASA by the PTI User Requirements Commit-

tee, was to design a system that would remedy all these shortcomings

of present systems but which would still be available at a price and in

a fornr acceptable to the nation's fire service. Following a commercial

product survey the User Requirements Committee agreed with NASA

engineers that while some chemical systems may be smaller or lighter,

an improved demand-type compressed air system is the optimum mod-

erate duration system for widespread fire service use. The User Require-

ments Committee agreed that the inherent safety and reliability of

compressed air systems far outweigh any weight or duration disad-

vantages. They further believed that the familiarity which the fire

service has with compressed air systems would aid in the broad adop-

tion of an advanced system.

Under the guidance of the URC, development of the NASA FBS was

carried forward. Hardware developmental contracts were let by Johnson

Space Center for:

• The design of an improved lightweight pressure vessel

• An improved harness, regulator, mask system

• Adaptation to higher pressure compressed air charging stations for

fire Service use

Pressure vessels of aluminum, overwrapped with fiberglass, were

developed in both 40 standard cubic feet for moderate duration use,

and 60 standard cubic feet for extended duration as recommended by

1 America Burning, the report of the U.S. National Commission on Fire Prevention

and Control.

2 Breathing Apparatus for the Fire Service. NFPA publication. August, 1971. Page 1.
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the URC. The two pressure vessels are interchangeable in the harness

system. A contract for development of the 60 standard cubic foot
vessel was awarded to Structural Composites Industries, Inc. A second

contract for the 40 standard cubic foot vessel went to Martin Marietta

Corporation. The pressure vessel design, utilizing NASA high pressure
vessel technology, offers the advantages over steel bottles of being

lightweight, utilizing higher pressures safely, and being corrosion-
resistant for reduced maintenance.

The pressure vessel has been granted special permit approval by the

Department of Transportation. The complete system is currently under

testing for certification by the National Institute for Occupational

Safety and Health.
The harness, regulator, and mask system was designed to incorpor-

ate much of the knowledge gained in space crew equipment activities,

including human factors engineering. The resulting unit is designed

so that the system weight is carried by the hips rather than the shoul-

ders. This gives better balance to the wearer and reduces fatique. A

bubble-type face piece is used to increase the firefighter's vision. A

dual-path primary pressure regulator is mounted on the harness pack
frame. This location was chosen because it does not interfere with

firefighting operations and does not increase the profile of the unit.
The mask-mounted demand regulator contains a depletion warning

device and may be detached quickly from the mask. The mask was

designed to eliminate interference with the fire fighter's helmet. The

contract for prototype development of the NASA breathing system was

awarded to Scott Aviation.

Under NASA contract, the American Instrument Company has built

a high-pressure intensifier for existing charging stations and has

developed specifications for 5000 psi charging systems. The high-pres-
sure intensifier will allow a fire department currently equipped with

a 2400 psi charging station to modify its system without a complete

replacement of charging equipment.
Under the current contract, PTI conducted an extensive market

research effort for the Firefighter's Breathing System. The research

involved discussions with over 60 fire departments throughout the

Country. Fifteen manufacturers of equipment and over 50 distributors

were contacted in the collection of data.

The purpose of this survey was to identify the size characteristics of
the market for use in formulating plans to commercialize the FBS. The

survey attempted to determine the number, type, frequency of use,

and replacement rate of fire fighters' breathing apparatus. The survey
identified the major competitors, their market shares, and estimated

price elasticity of the market. The market research again highlighted

the importance of lighter weight and extended duration in the fire

service market.

An additional mail survey was made of the fire service community

to introduce selected fire departments to the current status and capa-

bilities of the NASA FBS and gauge the possible market place response

to the commercial introduction of the new high pressure system. This

survey attempted to discover how many jurisdictions had 5000 psi

charging capability and what their initial purchase rate of the NASA

system might be. The survey revealed the following four points about
the FBS market:

• There is a substantial segment of the market which already has, or is



Utilizing several test stands for the NASA FBS,

Johnson Space Center engineers have thoroughly
evaluated the system performance under

varying conditions.

acquiring, 5000 psi charging capability

• Large cities are upgrading their charging capabilities faster than

smaller ones

• Pent-up demand exists for improved breathing apparatus

• Worst case projections show the NASA system could capture 20% of

the market in its first year of production

A program is under way to acquaint the fire service community with

the merits of the NASA FBS system. This is being done through PTI and

NASA attendance at fire service meetings and by distributing technical

brochures and reports on the system to muncipalities. Fire service

comment on the system has been almost universally favorable.

A field evaluation program is now under way to test the NASA FBS

in actual fire service use. Three large metropolitan areas have been

chosen for the test sites: Houston, Los Angeles, and New York City.

Test site field support for routine maintenance and data collection has

been arranged. The system will be operationally evaluated by first line

fire suppression personnel and a record of unit performance will be

maintained. The gathering and reporting of actual field service data is

an important element in gaining widespread fire service acceptance

for the unit. Field service data will be collected, analyzed and widely

disseminated by PTI and NASA.

PTI will prepare an awareness package for this product to be dis-

tributed to local jurisdictions who procure FBS equipment. This docu-

ment will set forth the performance specifications of the NASA FBS and

give a cost justification and procurement rationale for local govern-

ments to use in acquiring the system.



ThePTI User Requirements Committee for the

NASA-sponsored Firefighter' s Short-Range Com-
munications Project evaluated two-way radio designs

utilizing the NASA inductorless circuit technology.

Firefighter's Short-Range

Communications Equipment Local governments submitted to Public Technology a high priority need

for short-range communications equipment for use at the scene of a

fire. The Introduction of this Annual Report has pointed out that this

need was ranked second among the top ffteen priority problems iden-

tified at the beginning of the NASA/PTI Technology Application Pro-

gram. Discussions with fire service representatives since then indicate

that this need is still important.

Fire departments employ two-way portable radios at the fire ground

for command and control of firefighting operations. Fire fighters are

deployed throughout the fire ground either in small teams or individu-

ally to accomplish various tasks: apply water; ventilate the burning

structure; rescue victims; investigate the general situation. Timing and

coordination of these individuals is paramount for effective, safe fire-

fighting. However, the hostile environment, high ambient noise levels

and restricted visibility hinder or preclude normal voice communica-

tions. The situation is even more complicated when the burning struc-

ture is a high-rise building with flrefighters situated on different floors

of the building. Thus, the need emerges for reliable, convenient, short-

range voice communications equipment.

The devices currently used for fireground communications are hand-

held, portable two-way radios. However, this equipment has several

drawbacks. A major one is high cost. The prices of the most popular

portable radio brands range from $750 to $1,300 depending upon oper-

ating frequency and performance features. While portable transceivers

priced as low as $350 are available, these units have less performance

capability, and are often less durable. This high unit price, coupled

with the limited fire budgets found in cities throughout the country,

limits their distribution to chief officers and selected company officers.
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Other drawbacks of the available products include size, weight and

configuration. The commonly accepted units are rectangular in shape,
and are carried either in turnout coat pockets or on leather belts or

straps. Voice transmission is accomplished by either holding the unit

to the mouth or by using a remotely connected microphone.

Maintainability is another concern. The electronic components in

current models are packed closely together. This makes repair and

maintenance a time-consuming, difficult job. In many cases only expert

radio technicians can work on the radios with any degree of success.

In 1973 Public Technology established a User Requirements Com-
mittee to advise PTI and NASA on the development of a solution

to the problem. Committee members included fire chiefs, fire depart-

ment communications supervisors, budget officers and city managers
from large and small cities throughout the country (See Appendix ).

At an initial meeting in June the Committee defined some general

performance requirements for improved short-range communications
equipment. These are listed in Exhibit 1. The Committee established

the following order of importance for these constraints: low cost; high

performance; small size and low weight; configuration and ease of

operation; resistance to a harsh environment and rough handling.

Concurrent with defining user requirements, PTI contacted NASA

field centers to determine the availability of suitable NASA technolo-

gies. Discussions with the Technology Utilization Office and technical

personnel at the Goddard Space Flight Center uncovered a patented

NASA technology, described as an inductorless electronic circuit design

("Active Tuned Circuit", patent number 3,693,105). This unconven-

tional circuit design approach replaces inductances and coils in radio

frequency (RF) circuits with combinations of low cost transistors, re-

sistors, and capacitors. This substitution produces several benefits:

• Reduces circuit size since high-quality RF inductances occupy 10%
to 50% of circuit package

• Improves electrical performance by making tuned circuits with

quality factors three to five times better than conventional, induc-

tance designs

• Reduces cost of circuits by allowing use of cheap discrete components

or integrated circuits and by reducing manufacturing labor

• hnproves durability by allowing smaller package design, which in

turn makes equipment more compatible with firefighter's other
equipment

• Improves maintainability by making integrated circuit, modular
construction more feasible

Because these benefits coincide with the needs of the fire service,

NASA and PTI decided to pursue the development of improved equip-
ment utilizing this design technique.

Under the current phase of the NASA/PTI Technology Application

Program the project staff initiated such a development program. The

project objectives were to experimentally determine the technical and

economic feasibility of the NASA inductorless technology, and to work

toward rapid commercialization of the technology, based on the results

of these feasibility experiments. One project task was to develop engi-

neering prototype models of short-range portable transceivers, utilizing
the NASA technology. Two of these were designed to operate in the

VHF (150-170 MHz) public safety radio band, and the other two in the



UHF (450-470 MHz) band. The latter could be modified to cover the

optional frequency band of 450-512 MHz. To accomplish this task PTI

conducted a formal procurement and issued a request for proposal to

twenty-two prospective bidders in private industry. In February 1974

PTI awarded a subcontract for this development effort. The subcon-

tractor has worked closely with NASA to apply the inductorless circuit

techniques in several previous NASA communications projects.

In May 1974 the User Requirements Committee met to review the

electronic designs of the engineering prototype transceivers. The Com-

mittee observed electronic tests of breadboarded inductorless RF circuit,

to be used in these prototypes, re-examined the equipment perform-

ance specifications and provided guidance on the shape, size and

internal construction of these units. The URC members reviewed the

overall project performance, and gave it their strong endorsement.

A second project task has been the collection and analysis of market

data regarding such portable radio equipment. Through PTI's close

contacts with local governments, the project staff obtained information

on the market size, the current market shares of leading manufactur-

ers, and the potential demand for an improved, low cost transceiver.

This information will be used in selecting an appropriate company to

commercialize the developed radios. Further, PTI believes market char-

acteristics and demand information will stimulate a private firm to

make the necessary commitment of technical, financial and marketing

resources to bring about the desired objective of commercialization.

In August the User Requirements Committee again met with PTI to

examine two completed engineering prototypes which incorporated

the NASA technology. Laboratory tests indicate that these units have

electronic performance comparable to that of the best commercial

The engineering model of the NASA-PTI fire-

fighter's short-range radio uses NASA technology to
substantially reduce equipmer_t cost with no per-

formance sacrifice. Future field test models will be
almost half the volume of this prototype.
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equipment available. Furthermore, the preliminary cost estimates for

these units show that a lower priced radio can be built. Because of the

favorable consensus regarding the prototype performance and low

cost, the Committee went on to identify general requirements and

constraints for a future field test program. The group also reviewed the

market data previously collected by PTI and discussed procurement

practices in local governments.

In the coining year Public Technology, under contract to NASA, will

arrange to build 25 field test units, incorporating the electronic design

evaluated in the engineering prototypes. These units will be tested

under actual firefighting conditions in several of the municipal fire

departments represented on the URC. Concurrently, PTI will carry out

the commercialization aspects of the project. Licensing arrangements

will be pursued in accordance with NASA patent licensing policy,

which provides for exclusive licensing in appropriate cases.

11

EXHIBIT CONSTRAINTS FOR FIRE SERVICE SHORT-RANGE

COMMUNICATIONS DEVICE

1 Device should have a purchase price below $300, and if possible, less than
$200.

2 Device should provide intelligible, two-way voice communication links
between all functional groups and officers at the fireground.

3 Device must comply with all Federal regulations and appropriate standards
for such equipment. Operation of the device on one channel should not
interfere with operation of another similar device on a different channel
at the same fireground.

4 The device should have the capability of transmitting messages through
structures of masonry, brick, or steel-beam-reinforced concrete, particularly
in high-rise buildings in an urban environment. The device should have
a range of 1,500 feet in such an environment.

5 With emphasis first on performance, the device should be lightweight and
small enough to be completely enclosed in firemen's protective clothing,
excluding the helmet. Accessories should be available to allow operation
of the device while wearing gloves, face mask and while handling other
equipment. These accessories may be mounted in the helmet. Some form

of manual operation should be required to operate the voice transmitter.

6 The device must operate under extremely hostile conditions found at the
fire ground:

a. High ambient noise level, 100 dbA maximum.

b. Wide temperature range between -20°F and 160°F. (This assumes the
device is adequately protected by its location on the user, and its housing.)

c. Relative humidity 99% and spray.
d. Smoke.
e. Shock and vibration.

7 Device should be highly resistant to rough handling.

8 Device should have low failure rate, and be constructed for simple, quick

repair and maintenance.

9 The device should be capable of operation from either rechargeable or non-

rechargeable batteries. When in use, the power supply should allow the
following minimum duty cycle: (transmit, receive, standby) 5/5/90; the
design goal should be 10/10/80.

source: Internal PTI memorandum containing notes on meeting of User Requirements
Committee held on June 25, 1973.



Local government wastewater treatment operations will benefit from the NASA-PTI Water Quality Monitoring Program.

Improved Coliform Detector

for Water Quality Monitoring

12

One of the high priority problems identified in the 1970-71 PTI problen

search was the need for a new, improved device for the rapid detection

of coliform organisms. When the original problem list was rescreened

in 1973, the decision was made to examine the feasibility of developin_

such a device. This problem statement was then distributed to various

NASA field centers in an attempt to match the problem with NASA

technology. This process resulted in a response from NASA's Langley

Research Center on an improved coliform detector. PTI staff met with

a NASA/Langley research microbiologist who was in the process of

developing the methodology and hardware for this device. It was

decided that the NASA technology could be applied to state and local

government water quality programs.
The need for a detection device for rapid determination of coli-

form organisms is well defined and documented. The coliform group

of bacteria has been accepted as the principal indicator of the potabilit

of water for domestic use. State public health agencies set standards

and maintain laboratories to monitor water quality statewide and to

certify county, municipal, or private laboratories and their methods.

Municipal water works must constantly monitor water quality, a task

requiring establishment of their own labs or proximity to privately

owned labs. Private users are constantly in need of water quality meas-

urements on privately owned facilities such as wells and swimming
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pools.Oneof themainproblemsin monitoringwaterquality is that
thebacteriologicalanalysisofwaterhasfailedto advancetechnologi-
callyat thesamerateasphysicalandchemicalanalysistechniques
andequipment.Whileit is relativelyeasyto detectthepresenceof
bacteriain water,it isextremelydifficult todeterminewhich,among
themanythousandsofspeciesof bacteria,areharmlessandwhich
areharmfultohumanhealth.It isknown,however,thatthepresence
of anytypeof coliformorganismin awatersampleindicateseither
inadequatetreatmentordangerousinfiltration into thedistribution
system.

Theneedfor improvedcoliformdetectiontechniquesresultsfrom
thefactthat toomuchtimeispresentlyrequiredto beassuredthatno
coliformsexistin thewatersample.Thetwomajormethodologies
currentlybeingusedto detectcoliformorganismsaredifficult to per-
form,time-consuming,andrelativelyinaccurate.Oneofthese,the
multiple-tubefermentationmethod,requiresmuchtimefor sample
preparationand24-48hoursto determinewhetherornot theorgan-
ismsarepresent.Determinationofthemost-probable-number(MPN)
with 95%confidencerequiresanadditional24-48hours.Thesecond
methodologyis themembranefilter technique.Althoughthisprocess
ismorerapidandsimplerthanthefirst,accurateresultsareunattain-
ableunlesstheturbidityin thesampleisextremelylow.Sincealmost
allwastewatereffluentscontainsuspendedmaterial,thismethodis
usuallyconfinedtousein potablewaterdeterminations.

TheoriginalNASAtechnologyusedin thedevelopmentof thecoli-
formdetectoremployedasensitivepressuretransducerto detectthe
pressurebuildupcreatedbythegasproductionof microorganisms.A
linearrelationshipwasestablishedbetweeninoculumsizeandthe
elapsedtimebeforerapidpressurebuildup.Thismethodologycould
beusedto detectthepresenceof gasproducingorganismswithin a
12-hourperiod.In anextensionof thisoriginalresearch,it wasnoted
thatbysensingmolecularhydrogen,thedetectionsensitivitywas
markedlyincreasedoverthepressuretransducermethod.Furtherinves-
tigationhasresultedin amethodologythat candetectcoliformorgan-
ismsin sixhoursor less.In thisnewermethod,theevolutionofhydro-
gengasismeasuredautomaticallyandaccuratelyusingacombination
noblemetal-saturatedcalomelelectrodesystem.Therefore,thiscoli-
formdetectorrepresentsasubstantialimprovementovercurrentstate-
of-the-artproceduresfordetectingthepresenceof coliformorganisms
in anaqueoussample.

In orderto ensurethatthepotentialcoliformdetectorwouldmeet
with theapprovaloftheusercommunity,PTI,undercontracttoNASA,
organizedaWater-WastewaterManagementURCin 1973(seeAppen-
dix ).Representativeson thisCommitteeincludedkeyofficialsof
professionalwaterorganizations,prominentm,_mbersof theacademic
community,andFederalofficialsfrom regulatoryagenciesin addition
tostateandlocalgovernmentofficials.Thefirstmeetingofthis Com-
mitteetookplacein February1974.Thismeetinghadseveralpurposes.
ThemostgeneralpurposewastofamiliarizetheCommitteewith
NASAorganization,capabilities,andtechnologiesrelatedto thefield
ofwaterquality.Second,apresentationwasmadeon thecoliform
detector;commentsconcerningtheconceptandfeasibilityofsuchan
approachweresolicitedfrom theCommittee.A third purposewasto
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This laboratory model of

the NASA coliform detector

substantially reduces the

time required to quantitatively

determine the presence of

coliform organisms in water.
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obtain inputs from the Committee on key water quality parameters,

currently available instrumentation for measurement of those para-

meters, and inadequacies of such instrumentation. This information

acquisition on water quality instrumentation was the first step in an

approach to defining overall water quality monitoring needs, defining
relevant NASA research, and suggesting future NASA projects in the

water quality area.
The Committee recommended at the meeting that a questionnaire

be mailed to each member to obtain the desired information on key

water quality parameters and instrumentation. An extensive question-

naire requesting much detailed information was sent to the members

of the Committee approximately two weeks after the meeting. Several

questions were designed to obtain information on need, potential

applications, and potential demand for the improved coliform detector.
The need was well defined; thousands of coliform determinations are

performed daily in water, wastewater, public health, and independent
labs across the country. Preliminary indications are that immediate

applications for the coliform detector will be strictly laboratory-ori-
ented. Once the coliform detector is developed, it should find a readily

acceptable market, since it represents a marked improvement over

current methodologies with respect to accuracy and time savings.

At present, three laboratory "breadboard" units have been con-

structed at the NASA Langley Research Center and are being exten-

sively tested in-house. It is expected that a final prototype design will

be available by the Fall of 1974.

Future plans for the development of a well-defined instrument

capable of monitoring coliform organisms for improved water quality
include the selection of a qualified vendor and construction of proto-

types, conducting extensive field testing of a number of prototype unit_

and all subsequent tasks necessary for commercialization of the

instrument.
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